BoxPlotR: a web tool for generation of box plots
To the Editor: In biomedical research, it is often necessary to compare multiple data sets with different distributions. The bar plot, or histogram, is typically used to compare data sets on the basis of simple statistical measures, usually the mean with s.d. or s.e.m. However, summary statistics alone may fail to convey underlying differences in the structure of the primary data (Fig. 1a) , which may in turn lead to erroneous conclusions. The box plot, also known as the box-and-whisker plot, represents both the summary statistics and the distribution of the primary data. The box plot thus enables visualization of the minimum, lower quartile, median, upper quartile and maximum of any data set (Fig. 1b) . The first documented description of a box plot-like graph by Spear 1 defined a range bar to show the median and interquartile range (IQR, or middle 50%) of a data set, with whiskers extended to minimum and maximum values. The most common implementation of the box plot, as defined by Tukey 2 , has a box that represents the IQR, with whiskers that extend 1.5 times the IQR from the box edges; it also allows for identification of outliers in the data set. Whiskers can also be defined to span the 95% central range of the data 3 . Other variations, including bean plots 4 and violin plots, reveal additional details of the data distribution. These latter variants are less statistically informative but allow better visualization of the data distribution, such as bimodality (Fig. 1b) , that may be hidden in a standard box plot.
Despite the obvious advantages of the box plot for simultaneous representation of data set and statistical parameters, this method npg encodes an RNA (crRNA), consisting of a guide RNA (gRNA) and transactivating CRISPR RNA parts. A processed crRNA fragment is incorporated into the Cas9 protein, guiding it to the target DNA, where the Cas9 nuclease introduces a double-strand break 9,10 . The CRISPR-Cas system has been successfully used in human induced pluripotent stem cells, mice, zebrafish and flies, among other organisms, to disrupt gene function.
Here we describe E-CRISP, a web application to design gRNA sequences (Fig. 1a) . It provides flexible output and experimentoriented design parameters, enabling design of multiple libraries and thereby systematic analysis of the influence of different parameters. E-CRISP identifies target sequences complementary to the gRNA ending in a 3ʹ protospacer-adjacent motif (PAM), N(G or A)G, which is required for the recruited Cas9 nuclease to cut the DNA double strand. E-CRISP uses a fast indexing approach to find binding sites and a binary interval tree for rapid annotation of putative gRNA target sites (Supplementary Note 1) . Using these algorithms, it is feasible to create genome-scale libraries for several organisms in a few hours. For instance, to design a library covering the Drosophila melanogaster genome requires less than 1 h (Supplementary Fig. 1 and Supplementary Table 1) .
Off-target effects and target-site homology are evaluated by E-CRISP using the alignment program Bowtie2 (Supplementary  Note 2) . Designs are shown in the output if the number of offtargets does not exceed a user-specified threshold. If more than one design is found targeting a desired locus, designs are ranked according to on-target specificity and number of off-targets. E-CRISP can also be used to reevaluate CRISPR constructs for on-or off-target sites and targeted genomic loci. As an example, we searched for designs to target let-7 for gene disruption in zebrafish, fly, worm and human (Fig. 1b) . We found at least one gRNA design per locus. In worm, fly and human, the cuts are located at the site that is transformed to mature microRNA and thus should lead to mutations blocking its proper function. In zebrafish the cut is located in the predicted hairpin structure. E-CRISP is available for twelve organisms and can be easily extended. E-CRISP will help to further develop and deploy the 
E-CRISP: fast CRISPR target site identification
To the Editor: Advances in genome sequencing technologies over the past years have led to a large increase in structural genomic data, but functional interpretation often lags behind. Scalable technologies to modulate gene function are necessary to link genotypes to phenotypes. To this end, clustered, regularly interspaced short palindromic repeats (CRISPR) in combination with a CRISPR-associated nuclease 9 (Cas9) were recently described as a new tool for genome engineering [1] [2] [3] [4] [5] [6] .
CRISPR-Cas was first discovered as a bacterial defense mechanism against foreign (viral) DNA 7, 8 . Every CRISPR 
